Optimised nanoformulation of bromocriptine for direct nose-to-brain delivery: biodistribution, pharmacokinetic and dopamine estimation by ultra-HPLC/mass spectrometry method.
The present work evaluated whether the prepared nanoparticles (NPs) would be able to target the drug to the brain by a non-invasive nasal route enhancing its bioavailability. Bromocriptine (BRC) chitosan NPs (CS NPs) were prepared by ionic gelation method. The biodistribution, pharmacokinetic parameters and dopamine concentration was analysed by ultra-HPLC/mass spectrometry method. The histopathological examination in haloperidol-induced Parkinson's disease in mice model following intranasal (i.n.) administration was evaluated. BRC was found stable in all exposed conditions and the percentage accuracy observed for intra-day and inter-day batch samples ranged from 90.5 to 107% and 95.3 to 98.9% for plasma and brain homogenates, respectively. BRC-loaded CS NPs showed greater retention into the nostrils (42 ± 8.5% radioactivity) for about 4 h, whereas the 44 ± 7.5% could be retained up to 1 h for BRC solution. The brain:blood ratios of 0.96 ± 0.05 > 0.73 ± 0.15 > 0.25 ± 0.05 of BRC-loaded CS NPs (i.n.) > BRC solution (i.n.) > BRC-loaded CS NPs (intravenous), respectively, at 0.5 h indicated direct nose-to-brain transport bypassing blood-brain barrier. BRC-loaded CS NPs administered intranasally showed significantly high dopamine concentration (20.65 ± 1.08 ng/ml) as compared to haloperidol-treated mice (10.94 ± 2.16 ng/ml) (p < 0.05). Histopathology of brain sections showed selective degeneration of the dopaminergic neurons in haloperidol-treated mice which was markedly reverted by BRC-loaded CS NPs. Nanoparticulate drug delivery system could be potentially used as a nose-to-brain drug delivery carrier for the treatment of Parkinson's disease.